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Abstract of JP2002064145 

PROBLEM TO BE SOLVED: To provide an 
integrated circuit chip with which a manufacturing 
yield of the chip is greatly improved. SOLUTION: 
This Is an integrated circuit for a multiprocessor. 
This multiprocessor chip has a microprocessor 
formed on a silicon-on-insulator region, and a 
level-2 or level-3 cache memory of a dynamic 
random access memory formed on a bulk region 
of a chip. A programmable selector circuit for 
bypassing a defective microprocessor or a 
defective level-2 or level-3 cache memory is 
included in a signal path. There is included a 
redundancy architecture having a signal path for 
connecting the microprocessor to the level-2 or 
level-3 cache memory. 
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(54) BiM(D«j|iw Km^^m^^mmm^-yy. '7ju^:/uiivi^^^xf-t(Dim 



(57) 

yrco^iji-^mmLizmm^tifzr^ i-^^^y yyj^ 

2 ^ (4 KyU 3 ^ -v -y A ^ 'J ^ N'X-f I, /i*^ 



BI7 




BulB^ A- >y a;>( ^ U ^ U y ^ 7 X -X 
S•^^T'^:I.IISIlIKf■•y7•, 

B?iB^ -v 7 J. ^ ^ 'J *^'fl«is^->^ <tiii oco> svu ^7 M 

J*±fc^-ri> :J^-f S «y iJ' 7 y :5^Ar ^' -fe;^^ ^ 'J T' 

$rW-ri>. ^SSciOv-^i^aTD-fe'y-^-i:. 
1i^cO:5^^^S>yi?7y^Ari?-lrX^^:'; (DRA 

M) ^^^7i/x^^^)X'h^x. frie^-^<i:iioo 

^)^y'^y3,-x^:^-fh. wm<r>y^i-^-y^yyy 

Ar^J'-bJ^^^rU (DRAM) ^-\'-/i^A;<^:y i:. 

l^yurp-fe -y fCfilB^-v -y ^: U 0 1 o 
iO^i^iiEf ^ ^ y ^ >' 7 X -xtc 1 ^ D ro 

•fe y-'fc^T-:?^ y 7 x-X 2: Uy^' 1-1)3^*6^7)^1: 

^fEv ^ ^^^^^ . mmwitm^^titim^mm 

$rif ^•C'^ 1. ^yuf-ro-b >y -tf >y r . 
looi^U^y^y-fy^-aix-^ -^litj J; < 

\^-9-m.mi. m^BMiy'jaycommmx'oT^^ 
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I. w.^<^'? -{^uru-^^v^b. 

'Ji::T^-bX-ri)/i46c7)^ 
^'J>fy:?7x-;^Sr^-r«.. ^^coy>f-^5-y^7y 
:J^Ar^'-feX^t 'J (DRAM) ^'<.;^2^■^'«yJ^J^^ 
^Vb. 

1 o(7)^;^i^^•fl> ^^fiv^ y^yx-y^zi ocov^ □ 

rn-b yHf WT^-r^-f y:?7x-;^S: U y^thtiibiO 

mn^<yx'h o r , mmmcotzMzmm-t^-^mm^ 

tUfcilXMIfiliiCO-v'-f ^^nro-b'y-tfco-tfr-b-y h 
Sr^tK-r-i.^cy)Wni/7V7';H:l^i?:?lllSSS-^^, 

■t y^<7)r-:$f-( y^y jL-x^ locoStR^ti^^-v 

7>-j.^t'Jc7)^^ 'j^y^7x-;^l::»;y:7L. 
iXXm-?^ ^ nrn-b -y-y-^ 7t:{4:XPi><t U StaM a' 

[ii*JS5] i/U3yS«Lhtv;Wn-b.y-tf-'y 

mt^<mm'?x^-tmmb. 
«^ :^y'&ximmmz^omb . 

c ) fjlBaAMl^l*I-Cx 'J 3 y:tW yi^AU-:?- 

d ) mmm oh^yy^m ixmirnxmrnm' 

e ) B<iiBSfiRC0AVUi7^Ji[*iT':/^ -^ 5 >y ^ 7 ^^A 

T^-b;^^^ ';i:^.y bSrm-rS®®^:. 

f ) fi^A'x$>:n- LTIulBT^f D7-o-b -y-^-tCHfilB 

:>t^U::i--yhm^i-^tzibizm^^'^y^^mm-m 

^b. ^-ir^■C'^§:^^S, 

[000 1] 

-b 7-9-. K^maXr/mm'?^ ^ nra-b •yficw-r 
■S.. Xmmmz^ob. *l6BJti. >''j3y^y^y 
i^al/-:$'-±tcMjt$ii;^c7>f ^'n7*n-b«y-9-i5j:tA' 
3 y±t3|^jt$^i/i^^ 5 «y ^yy^hrr 
^rx^ t u $-^^-ri>5L:ir-='f f-v a -? 

[000 2] 
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[0003] $'m^m<r) 1 oco-«ie^r7*'j ^-i^ a y 

[00043 

n -t -y -iftziff V vjNS^jidf A- -y i ^ ^ y J; 
uru^ y^ti^h^h^zmiitz^ 0:'^T'J; Offiilcoi 

^: 'J 07°n-fe >y-9-3{^m^ ^ U 

^'J (RAM) t'^)|), :?arn-lr-y»f(i. f- 

\m.. xioxx/-?^ ^^^xjru-t'y^^zntiT^-^ 

mmmz-t<OMT\y<f\^X'0t^<cr>^=i:V^^ 

1 (LI ) i7)#+>yi^jt.^^U«. -eoJ^lBI-S V>f 
nrn-b -y Hf PI -y 7-±li^¥^ t.m3 2^uJM 

ra^r>y^fT(i. l/'<^yU-2 ( L2 ) cO^A-yi^a^^ 
U Ji^PWH^ >y ri'Kii^ftt 3!)^\ -gRcO v>f ar 

-t;^^^:y (SRAM) i:LT^il$il7tL2cOdfA'-y 

SRAMi: tT*>^/di-7^^ora-b>yi^t 

^^'j (DRAM) tixm^^tii, -ms^j:^yi- 

•yrL2dfA"y>'jL^^r';-tf-fX{4. hL2 
^^•yi^j.X'$)h, (L3) ^-vyv-a^^U 

{iSlC^7^-yr-C#«L. a^ictT. m^:ff^u 

Vii^t3323<^fU VtX'<^^<7)^^ X^h^T>RklA 
iiLTHIlS^ll., #=Sf^ yi^a^^:'J{±, Ui'Ltf, 

1000 53 HlJi. ^ilijc7)V-f ^07°0-b-y-^f--y7° 
1 1 0 5-^tft**c07/Uf-rP-lr -y-ifj^XrA 1 0 Oc^ , 



^IJ^WT'D y Ht'Ji I. . #V-f Pro-fe >y f- -y 7" 
1 1 0{i'e<li#cOL2=5r-V-y>^a>t';f-«yri 20 
$r^L. ^-yh7-:5'fi-fA'xi4 0?r:A-LT'eofl!yO 
^ t Si^ ( ^J;t {J'L 3 ^ •/ >- jL^ ^ U ^ -y r 1 3 
0) fsf*iOf- yrx-yi^ey I /Otgg! 

1 5 0fcJ;lXV-f-Vl 55*i. #v>fi?ara-b7-tf- 
>y7-l 10S:-ei^*tE-ri)L2=JfA'«yi^a^^'J^'yr 
1 2 0tCig-&$-tJ:l.^v:«6tzfi6ffl$iil). 
[0006 3 fli^«7)v-f ^a7°n-l:>y->fc7)^Jg{i:|Sj_tL. 

;Pf-ro-fe yHf<7)>'XTAl4tg{i. '7-f:^'P7'n-fe y1^ 

D-lr yHfi7)^Jt*^mtl.t:oiiT. #7-<i7prp-fe 
•y i: -eo^ ^ 'J t <7)^-C'T- SrSSiMt-^ I. JlJ^lc J: 
oT. v;^f-7°P^r>y^fxXrAOtttg*^^^$i^l>M 

^J^cod? h )VA^ y^t LX-Wl\,z^ i>tiX I ^ I. , ^ t 'J 
Wi. b'-yh^^T'<7)T-^ji3M^*i:^||'C^{t^ix 
TV^I), ^yrAT^-feX^tU (RAM) (D?<=f:V^ 
Si. RAM<7)^*S^;gi:. RAM^C7)RAM*»4>COr 

•t'v^i^X^A^ !^(C:*^L2=^f^>yi^AfcJ:t^lGHz 
t3jfio'< 9 orP-tr 7-9- P y ^'Mm^^th i^X 
TMZi5\>^Xii. T-^i5XX/^^i:ty^yrL2^ 
^ «y i^a*^<br^-lr>?.-r-S.l:{i 1 0~2 0 P -y i^i^-f 

[00073 5r7^>y7-L2^A'-yi^A^t USr^-ri. 
v-^ ^ prp-b 7 ■9-<^p<^: 'J^liSti. ^^!5fecDx -y i/'h-y 

I/Og^i^l 5 OfcitA'y'f ■^'l 5 5*^'#-?-f ^P7-P 
•fe>y9-f->yn 1 0i:-eiitc#l5fi-ri)L24fA"yi^Ap{ 
^: 'J^-yT- 1 2 0 i:«OST'^«$il^T-^'ife^fg:>] 

^^-ritiit). mm^tix^'^h. iGmzj5r:s<^a y 

^mmiX'ii. m-^OV^-Vl 5 5{i. :;*:#^®fiiioJ: 
iX^A-^NV^y^i-Sriotl^fSiM^-f yi: tT^rr^Ht 

^Avpx ( t'«y h ) ti. '7'f-\'i 5 5(Dfm^tmmt 
^t^^j:'o<7)immm imi&mw ^^thztiz^j:^. 
tfz. 5 5<D-( yt'-yyxhXv^JL y 

i^b'y I /oij^^co^^ y\i'-yyxtmmtliLt 
OB^^t^ftt-S. *KL-C'7'fA'l 5 5S-:n-L#-7^ 
^'pro-by-tf* 77*1 1 Oi:-eiDL2df-V7V'A;><* 

mm^^^^ti>. ttz. ^P7-p-tr7tf^7ri 1 

0 i: L 2 ^ A- 7 ^ ^: >; f- 7 7° 1 3 0 i: iO^t'lgjir 
#l)T-;?i01i^?>JtO<^t'7h^tCOV^Tl./i. #"7 

;t . X 7 v-'fy I /OJf ^ 1 5 0 t,Z^-^X^ I) 7>f 1 

MiiK ^7f-77°L2dr-V7i^a^t 'J*^^>«0t-:?'7 
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[0008] ll2{;5^$iiTV^^J;^t;. ^7f-7rL 
■9-1 1 0S:W-fl.iOtLT^T;Hli$W#l.. mm,<7) 

x\^h. ^^<^mi. ^wmmx'^hmc^mzniB 

LX\^h. \mi 6 0iD/jNS^=tii{±. I12Cfcl^T^ 
Epl 6O<^i|BCOJ|^$i::g$fcJ:O0iJ^^$itTV^|,. 0 
3{C^^$nTV^SJ:^lc:. v^f :J'nra-lr>y-9-l 1 Oi: 
1^ >y ri 9 7 ±(;ieg$ii/c^yf- 7 r L 2 ^ ^ -y 

i^i^t U 1 7 5f)K 9 5cOlSC7)JA$i:®*H^:i 

^izx^xmh^tiX\>^^xoiz. immmmm 

* 'J{i, 034'<^:t>f->yr^-V>yi^i^t U 1 7 
/h$:5rffimt;J:oT^i9$iiTV^I.J:d{c. SRAM^ 

7i-'yrL3^-r-yi^jL^^Ui}^^<r>-T-:fjSXr/^^ 
[0009] m^^xZ. t \,Z. SBfflOgEtiBTii. ^«t'# 

im'o. m.>&L {^x-^shfz^(r>i--y7°m) 

orn-fe-ytfl 1 0t>J:UfvyUf-7°o-fey9-c0:;'v^I:L 

2=3f^.yxjLP<^u 1 2o^mm^^hztiimmm 
m\>\ ^mmmix\>^ii':>mmii. ny^-jf- 

^^ y h i - .y h c7)-)f >f XtcMf^ LT V ^ I. o ^ nr 
a-b-y-y-Ji. ^-vyi^ihlpl^. ;^ 
:?T^ -y^^yyAT^-lrX^^U (SRAM) L2^ 
A'-yi^a^^i;Sri8JrrS:^ca6<orn-fexSI®(i, i€)£ 
v>f ^ arn-b .y S:igJi-^-S^^i6(:iSeffl$iil.rn-fe 
X$mtm^^hlh<DXhhtK SRAML2^^>y 
S/ati. SRAMOT-^?t^,g*%t^::i:*^^^i7);^^: 

^fflWTIi'SrV^, DRAM;<^:U{i, ^Wt^SRAM 

iOiSJS*n ofgitv^toT-$>i.*<. m^fflDRAMr 

5:is^ffl-ri.« ^J;i{f. ^^^L2DRAMp<^ USrSSit 

^ nrorfe -y •^c7)jijg$ri£T$-l*:l. ^ i: (C^l. i iOt 
*>l.. ^tz. DRAM^t'J$:M3t-r-S/ia6ti^J^i:$ 



t/^. m^^-?^ 1^^ru^t'yvt:mM.i'hfzib^z 
m^^ixi>^mmm(7i^izii. mmmDRAurti-kiX 
tm^m^^j:^^hcr)hhi. muf. DRAMti, -eco 

DRAM4)t'i03iJ^<7)m«»PiO:^v:i'). v-'J^y^V^ 
DRAM{;:toTl^^U#^:V^U7P«yxaj$S 

liHii- -y r^S 0 ^ 1 7"n-ir>^*q^ig^^ 

-rti J:t^v;P^rD-t •y-9-c7)L 2 ^-v -y 1/ j.^^ 'J ?: 1 
-:>(7)^^yr±.iz$m$-t&t. ^f^sco3y;jf-^-.yhia[ 

{iti:^L. '?-iOfci^Jiat7)5|$t7)j£glJ (laws of probab 

ility ) i^zm-ox. i-'yrp^^im'j'^m\^^^t. 

[0010] M.mzmhtX\ JSiJ^co^-f ^'nro-lr >y 
'^i'yri5i:X/m^(D:kf-^^&L2^^yi^:>L^^ 
U -y r§: W-fl. i 3 -7;P^7*n-b -ylfSriglf-ri) TT 
D-^{i. 'J 3 y's-XCTjV^ ^ n7'D-t -yl^A^'itlS 
Wffiv^ (^Jt{i'lGHzO|it:Ji-<^ltfO) i?a-yi?3ljg^^- 

mi:mi<j&m-rim:hii>'yx\>^f.:tiiib. m^m 

!> ^ -y r fsfi^^i^ti . < (Dmmmmm o . ^ 
>f ^ nro ^: -y ^ t m tm^x'm:kth z b mw 

t-#=5rl\ ^7^-yrL2df-v>yv-a^^:'J$:^-ri.V 
;U^7*D-fe«y'9-<7)><t'J«J^C7)$IJR|{i^ *K Lfv^H- 

mzmi^ (:>^j:l\!S.mrM^tl±X'i&^S:k^j:^^h 
)}^^^'y^' t^x^i^cObl-m^tiX^^l. 
[ 0.0 1 1 ] fig-DT. i-:>(0^'yr±i,zmm^titzmm 

5:^r-ri> -eyuf-ro-b -y -»f ^ -y r^JfM-ri> /ci^c7)tS^ 
[00 12] 

iZ. a) 10<7)^y7-±t2SS$ilfci/U3>'^Wy 
(SOI) v^^nrn-fe>y»fi:^-f-t5 
-y:?7y^'A7:?-lr;^^^:U (DRAM) ^A-yi^A^ 
^ U i: Sr^r-f 'S^®lHlffi^«y7-$:i!jttl.:^i6«0||Mfc 

<ttx:tr^. i5Xr/h) mzsoi-?^ ^ara-k y^a 

XX/D R AM^-\' -y j.^^ U $rj^O-7;U^rD-t >y 1^ 
f--y7°i:V^-5/i, -7>f i7a7'Q-fe>y9-t3<i;t/=^5j-yf-'yr 
^ A- -y J. ^ ^ 'J Wtl) f- -y ro^® D ?r eX#-r 

[0013] *^BB<7)-^MJg.«{c J: I. i: . fi^A'xic 
drA- >y i^a^t U t $:^-ri.mSiniS8f--yr*>'tlfl^$^l 
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2 =Jf -v-y >- a p< ^ 'J i: (^mX'im- 'Jy^ iB^t l> 
ii, 7-^ ^Dra-b -y-y-i^ J:t>'L 2dr a- -y xa^^ V b 

[0014] 7;^f-7°^-^r•y^f^•yrW^-S*^0JO- 
Xmm^tltz^^ <y v-a^^ y i:J^tSO I ffiJ|grtt:ii 

aAt3 J; j/r-- y i?>'-i- ^ ixi. o ^ -v -y ^ p< t u 

i:i-ri 0 iz-^-f xt^m^^tih. -'mmmmizn\>^x 

■y v-jt^t 'jg^^jS/cl-J; 0 i^z^^ Xi)<m&^tLl. 
<li. y°a^y-?y^)im^^<X^zX^XVy:^^tih. 

m U'^-mmmxu. v/u^ro-b y^i-yra^jf 

co^mmtmmx'ii. -^^ ^ ara^ y-ftiXi/L 2^ 
^•yi^a^^utv^oTtTcta ^j:±^'!/)-<7)imn^ y^- 

Q^577'/Ki-tA';^{i. rXRSv^^J'nra-fe yHft^v: 

y h ^mmz immh z t iw^-r-?. . 
[0015] ^mm^ztm^ixx\^mwiiixmm 
tt. ±<^w^£mxm<. ^^.z^m'.zt-iX 

mm. mmi5iitm^miSL<r>^\>zmt> ixm 
< miim^j:mmt5Xumm<BMhtHzy'j:i z t nh 
0, Bmm'pxm^tLtzmu^^tLxm^ 
ti^.<Dfzif>miR^tirzi,<r>X'h 0 . m^^crth 
m^(^m^m< ttzimmthtiMzmi^ii^j:^)^ 
-oti^tmti^mb^^oMijtmixhK, 

t0016] 

i^mmm^m\>^x\^h. -^M^xhtni. arcom 
mt^i^. :^mmm<,zm^^tix\^mmj3Xx/iTm<^^ 

zt^j:< mm^mx'hi> ^ t i:m^i,zmmt^ ; t x-h 

bo, 

(0 0 17] I14{4. *^B3<^f->yr3 0 0<7)^lC0|| 



tmM^:m7r-th:fu-y9mxhh, ^-/rs 0 o\t. 
mL<\im^mmwmy^^^x (die size) ± 
\<zm^^fix\^hmmm'hh , m^tLx. -sso 

yA. m'j-^9-ymEiii:xfW^>'7Y'?x^y'/^z 
mh'&^(^im(r)hMix\ mM-^^^uru^-y^ 

X^:^m%^ U h /7 7 ItZii-yX^^flh 
7>f ^ nr n-lr «y -9-^: ik'^T 4 1 JJlTlCi^/ht-l. 

tt^mxhi>ztnmLtz, m-ox. ii4t3s^$n 

■CV>|>J;^tc. f-7r3 0 0{i, y^^^XAQO^H 

c7)'7>f ^nrn-b«y9-3 1 0S:•^^t'V^^. #7>f:7D 
7'n-fe>y-9-3 1 OJi. ^^em.:i--y V. Vt^ff)\^OV 

l^^-yi^x^"^^) J: V-eofl!J^0is!*<7)-7-^ ^ uru 
-fe ytflfllSS^-irtf, if* Li.^HM^Et^ifct^-Cfi. f--y 
rs 0 0{±. ^t9U;Pra-b-y-9-i: LT-imti)#f !> 
Xot,zm-^^fitz'7^ ^uru-^y^3 1 0 2:q§-rsv 
;Pf-r D-b y -y rt'S) !> . v;l^t7'n-t >y Iff - -y T 

3oo{i, m^(Dmm.iii.mmm^ (n^-yr-r) fci 

1^7^ ^orn-b 7-9-3 1 0^tJt{i^::*»A,;t-y hy 
-i?^y:?7x-;^ (H^T^it-f) ^T-m^^^^t^/:: 
a6t3J:tX#-7>f ^'aro-b•y-9•S:^^*<0J^• 7f-y7'^-f 

mL\^-mLmm\.zi6\\x\,i. m^m 

U h^7 7 >f tJ:-?-C. 4 0 0^:^5'J^-h;K7)ts!* 
c7):J^>f Hf^f XSr W-ri. v;H-7'n-b 7 -y 7*3 0 0 O 
tfilC. >j-y^-y7°:;^^l;L2DRAM#A'7>'A^^ U 

j?aro-t7-9-3 1 OS-iri^l.^i:*<-C'l'-g)J:dtc 

[00 183 ll4tc^L;tidtc. KftLv^-HSfej^® 

(wfcv^TJi, ^--^'fi^oTD-b 7-9-3 1 0{i, S«3 0 
2 <7)fflji^*gii(*^li 3 0 4 ±(Z|^jt $ ilT V ^ I, , fiRJ^^ 
i:tT. ■e-^:?nrn-b7-9-3 1 Oti^-CloiOiiji.?^^ 
«SilflsmJ«3 0 4±J:#tt-ri. t<Oi; LT^S^l-CVM* 
3 0 4 (0 1 oc7)±t2#'e>f ^ 07- 
0-b7-9-*^'J^^$ilTVV|,:|t^-C'f-77'3 0 OcO^ffi:^ 
<*:^cMoT-?^^?^7•o^r7■9■3 1 0^^iJc$-frl..Ii: 

h^mhi>t\>^'>zt-bm^^ixi,xhbo, m5<D 
mm^z7r.^tix\^h X 0 (c. m^^im^mL3 o 4 

ti, S«3 0 2cO±gl5^ffi3 0 1 OTlfflt^^iV^gBliSrffi 

v^T#«i-i.sa;^^i^ftJi3 0 5$:^r-t^. m^^^i^ 
iif^i 3 0 5 ti, ^^Bmmmmm soi t-t^j<)i^mm 

±i,z^>( ^ orn-b 7 ■^^mm-^tmbizi^m^mx'h 

I, 

[ 0 0 1 9 ] if* i\,mmmi<zis\,^xii. arx-nm 
tirn'o. s«3 0 2{i, '^v^y&mx'hr). m&Pf- 

*fei^*^1^3 0 4{i. -mizi^Voy^y^ yi^suU- 
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( SO I ) mmt ixmi^tix\,^h hcr>^:mf&ti 
wi^mmTh iim,mmm sos sr^tf , s o 
I mm<r)m&?f-imm3 o 5{i. ^(7)±izm^'^tifz 

-b-yf immsm) ^M-~co^-/r3oo±i>z$mx' 
^siotc-fi., loosst'fci*. 

nrn-fe i/Hf J: 0 iSi§2 0-3 5%i<^^V^:7a 7 
•f^i^il^xmFth, 

[0 0 2 0] i-?<7)mi\<^mmmiz)5\>^xit. 

^7°0 -fe >y -9-^ •/ r 3 0 0 A"/ a > ^: 'J 3 2 0 
{i. i/U3y«flR3 0 2i7)A>^?mi^rtl-M3t?fL7tr. 
•r^:b*>iia;^J6ii«cii3 0 5^it/i'^V«-C1fM$ 
i^y^:?'-f:^5•y^7^^^Ar^?■^r^^^:U (DRAM) 
i:LTll3S$^l.. Cliiti. ^V^SfimgiEcO^i^. SO 
I ®l^l*lt3lS14tgD R AMSrMit-ri) -r i: ^^'HfflWt'ti 
ti:\^ti-^hXhh. DRAMHIS&ti. [5)1; f-^f filial: 
$:^-ri.SRAMj:0tltJ7~l O^^CO len^A'^? h 

A"yi^jL^^';320{i, l''<;P-2 ( L2 ) 'SfA-y 

B.^RAmm^\<zMi. :tyi--yrUK;U-3 (L 

mmi:mm-^tiibl,zi,^^^ -y S/^^^ U 3 2 O 
•C^ ^ J: ^ ^j:mx\ #df^ -y i/^^ t "J 3 2 0 
^ U ^*?r^r-r ■& ^ i: I. i 3 H^-S , 
[0021] #df^.yi/j,;^^:U320{i. SM±l;M 
jt$ii:tl^coffli:ifiggV^A'3 4 011^0, MJSB-fl. 
v>f^?n7-o-lr>y-if3 1 Oizm^^tlt. *WJOffi5 

g^^v ^ 1 1' -y b ^ssji L , nmm'p ^ 
^^cor-^^M h^mm^zmmt^fzib^^^mz 

mm^tih. ffii:itiE'7-f^3 4 0{i. ^vfi^nTD 
-k -y-!?- 3 1 0 i; ^<7)^^ «/ £^ j.^^ U 3 2 0 i:c?)^'C'T 
-rJ'fi-tSrite^l-S^i^cO. lli»l^-tAX3 5 0<7)- 
^X'hl. ■7-<^?nrn-b-y-t3 1 0{i. ^^<7)r-i^ 
,-if-hi:V^'pf^J:d=3r. ffli:tfig|7^-V3 4 0*»^>fi-t 

3 5 2i:^-ri^ti}^X^l. mmizLX. ^^--yi^jL 
^^i;320{i, 

^ >y >- i ^ ^ U 3 2 0 rtcOr- ^ Hr ^ -b ;?.-r I) 
«Ots^*<7)35 /i>t9)^ ^ ^: U ^ y 7 X 3 5 4 5:^-ri. 

ffli:it^'7>f-\'3 4 0{ilff*L<{i. ^ 



mMm>{^rbLxmmtih, mjm7^^\tt 

^^hK<. x^ht-%'^±^<^j:hi.o^zm^^fitz 

'm%ij^t^'>fm^ixx\.^h, 
[0022] fflsifi^'?^ ^3 4 ott. ^M<^m\<^y^ 

■y y1fjST«$iiTV^T J;v\ i^%mzii\^X 
{i. 1f5t^MV^^3 4 0{i^^*<7)^#«5M3tl$irr&ffl 

■^v^3 1 0Sr'e£0^*JSE-r«>:ty^>y7'^'V"y>'xp{^ 
U 3 2 0 fcife^t -^^ 3 4 0 ti^iz% ts:Um 

j^{i')^-vivhfz^<^Wi) x^ioi. ^mm 
ma.'m. i^v^-hji'htz'om. 000-9, 

0 0 0:^(0^7 ^^nf^t 6. 2 0S'J^-h;l^x20 

Mi. ^^mi.0'^3Gtizm^^mm^Miz8 
0, 0 0 0-180. ooo:^m^mnmmim- 

{4. #7-f ^D7'n-b 'yf3 1 0*^'^iCC07'f yiZX 
•5. **JE-ti.^-\'>yi^a^^U3 20t3gfigg$ilS (t 

^j:h-hmcommm'7^^iirLXJK^^-7-¥mx' 

#ffli:«ig?7^-\r2rill'fiS<^ffli:«^ (fl«J;Uf 1 . 0- 
3 . 0 GHzcOlfflS ) ^: I. i 3 fciSlt-ri. ; *«nrSgt'* 

I., 

[00 23] ll6tC^$nTV^I.J;3H, 
{4. «FtL<{4. fi-tA';^3 5 0Srjio-rE»tl.T- 

m^(^^i:m^-^i^<. mmir37o mt 

Oc7)^Ji: LT{4. ^'•y7r. 'J t"-^yN'>y7 r t/IrJir 
-^m^^Wm-lJ^oizEm^tLfz^Ury^yyy 
^ifi^ttlh, mm'f-37 0\i. T-5'^:/^7x- 
3 5 2 * -'trti^ ^: U y 7 X -X 3 5 4 ^-^i^. 

m-tA'^f*i^i:'^ic-c c: # 1. 1 1 ^ a ^ 
*w$fLi>-c-fc^.3. r-sm^^^m-hfz^(^^ 

^m^th. :^Wm^=^'mmt. :t7"f •yrL2^ 
A-'yi/a^fJ 1 2 0$rfiitl>^^e*^Ovy^^7•^■b•y-9- 
l 0 0(7)4 0fecOfi^^fcJ:l/f2fgiOmi!5£7)tg:>]$ri^ 
thtm^^fli,. -y 7'7-f - >y y'^tmU 

W:Wmzm2, 0 0 0-4, 0 0 0*c7)}§l£6<)-^lt^7 

f- yrv-Y-vo;?^5r^^^-5>tcjir-r. ^ityi-'vrv 
>{^m^^Wii. wmi^z^A^i^hfz^m. 5 

-1 . 5GHzOi5ffllC$iJll$ilTl^-S.. *K LT, *I|BJ 
C7)^^:'j=^l^i4. f^*0:t7^>yTL24fA"yi^A^^ 
^rfiix I. v/Uf-rn-b >y-9- 1 0 0 tJt^iJ'^^< i: 1 8 
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[00 24] v;Uf-rP-b«y-9-f-yr3 0 0O>'XrA 

XiSLW^til, -e;wa-fe -y^f-'/rS 0 0(^^<fU9 
^J^F^OD R AM t LTdf -V >y v-^^^ U 3 2 0 $:Sgjt 

•y-9-^«yr3 0 0 HZ^f-'S'^MfDl. >y v-aP* 
>yi^j.^^ 'J 3 2 0c7)r-5'^*{i. -eiiJ&^'^^f- yr 

L3^^'yj^j.^^y{i^tri.--xs:iE<-f, -r^*? 

*>#^A'>yi/jt.^^:U3 2 0*^ tJ^^iJ^^rOL 2*5 itX 

-:S'i5Xx/^^^m-tico^zmtc^mm-:>x 

0. l^1j5.^ayt\>'^dW2ii^MDRAM-t)U^^X 
<7)^. :^^mcO'?)Ui-rn-t 0 OJi, 2 0 0¥ 
:^rS'J^-h;K^^7rffimrt-C'lGb (128MB) 
c7)^ltDRAM^«§:lRiWLol.« -?-<7)Mm, (^"^O 
|i^^^i-A^'^A'y>'a^t'JCigO(6]lt'^il-CV^I>^^.^ 
T') i^4 0 0^^r5U^-hyUi;V^d^^-9--f:tSrto 
v;Uf-ra-fe-yHf^ y7'3 0 OttJV^T. ^;Uf-7°n-b 
-y -»f C7) L 2 13 J; 1/ L 3 ^ A- -y S> A ^ t U ^*C7)^T Ji . 

•yrL2^A'yi-a^^';3 20c0^y^yr^ 
Y >y i^jIStc J: ^ TM-^ct i: ^^'^t^t'^ h.^fz. 
L 3 ^-^ >y i^jL^ ^ U Sr#JPW^r:t -/T^^ -y 
i: LX^tl ^ i: iT t I. . t'5ri5*> . 7;U^ra-fe 
•y-9-^-y7-3 0 0(5. L 3^^ -y j-i: LTO^yf- y 

>y t U 3 2 0 tcft-t>'sx 3 5 0 1;: J; o TiB 
•^$ix/i#v-Y^n7'n-lr-y-9-3 1 Oi:^i•h:ltt^^X' 
•yif^ •y7'3 0 0|*)t:^y^-yrL2JDj:tXL3^^«y 
i^ijti!i5:^^-r^C:i:t3iO. ^7f- yrL2^^-y 
1 2 0fcJ;l/^7f--y7°L3^A'«yi^aP<^ 
U 1 3 OS-iiHi.l.ta!*cOv;Wa-l: «ylM 0 Otcit'^ 

m«^i^:^TM,±m}^ti^m^tih. mi,z:^mi,z 

tiV^TJi. L2tj<J;t/L3^^>y>-jL;'(^:U<7)M:^rcO^ 

^ -yi^^t'MM^mmthXo ^tf-f xj^fr-s^yf-y 

r^-v -y xjL^^: 'J 3 2 0*3 J;l^'ig^J^^O^i•^^^'X 3 5 
0S:«li.l)V;Uf-ro-fe-y9-^ yr3 0 0{4, ilP»l^<0 
:t:^^>y7-fi-§-A'x3 5 0Sr:rt'LT. 5l-y^-yr=Jf ^ >y 

jt^ t U 3 2 0 >y rv-f ^ 07'a-lr -y Hf 3 

1 0 ^ T'T-^ ^lK3li-ri.Ot=j^:>^t $ill> ^ D y 

^ yUA^'JtKW^-^COf^Sb , vyU^7'a -fe >y -tff - >y T 3 
0 0Ottgg5rll^WcK#1-|. tOtSB^^ixi,, 
[0 0 2 5] $'m<7)'?^ ^\:irv^-y^3 10tiXX/^ 
3 2 0 Srl^liSti.^/P^Ta-b •y1^^•y 
r3 0 0t4. JtlJW:;';#v^^-^Hf^X^^i:>^i:L. 



^'nro-fe-y-9-f--y7-iOJi^J: Ot^V^ 

n7'P-lr>y9-3 1 Oi5XX/^^ •yi^jL^'tV 320^m 
%(ry}^ti:< 1 1 1 v;Uf-rp-fe y'fi- y r^f*cSr 

tmmxu . i- -y t^o^s o irK#-ri. /ci^ojc^ir- 

9 0SrW■tl.r^/5vy;^^i^>'^'X5 
9 5 12 J: -:. Tife-^$ilf^%:l3 h SrJto-7;U 

^To-lr -y ■»f 5 0 0 ^OUSfeffM^^-f . ^"•=5r< i: 
t lotfOiiJn v>f ^n7°n-fe-y^3 1 0*^-^^ 
ill), mm (5C^) ^■v«yv'AP<t'J3 20tiL/iif* 

L<{4-&^iii., *K Lx. '^mm<mm^'7^i^ 

P7'D-fe-y-»f3 1 0$r^-ri)-7;U^rP-b'y-ft::fcV^ 

fi-f-^N'X5 9 507'Pi/7V7VH:l^^':?lH]S85 9 
Oti. N5:SfCi:tT. tgi!jv>f i?prp-<r «y-^i: LT 
<7)N- HicO-7>f i?PrP-fe 'y-9"i: (^^o/iV>f :7prP 

■V >y jL ;>( t y i: L T O N - -v -y a ;>< t 'J i: 

V^o^cJ: d ^^A' 7 jl;^^ y-f T'-t <y h $:^tl?-ri.. 

i 0 rp/5^7';Hi-t>'\'x{i:, -e^f ^J' 
P7°P-b -y^t^^r 7 S^o.^ t 'J t ij 5 8 0 
^ . ^Pf53 y^~^^y h ^2l5]-ri. J: d (ijSiRt'i I. i 

fi-^>'N'X5 9 5{4. -^^f ^P7'P-fe7lfi:^-V7i^jL->< 

I.. I19{4. 7i^R$i^^c^i■^vUyy^7 5 8 0&:r^L■C 
1 o<7):3f A- 7 v-o.^^^ yS-f-3 2 0 1 -^(T)-?^ :?pr 
p-b'y-9-3 1 0t3yy^-r-SJ:3t3'7;Uf-7'Ui?-9-6 1 
0 $:rp^7i^T'l' hiio tclBM L^vililStTjvyH-rU' 
^■1^6 1 Oi:>'N'xy y:? 6 8 0$r-i-tfrP^^9V7";H: 
l/i?:?llI88 5 9 0 $-^-ri>7°Pi5''7V7'yl'fi-^yN'X 5 9 
5<7)W,l<7^mW^i7rst, v;Uf-7V:?-9-$:7'P/7A 

a-X, j^dfA'^^X h y >':/7 ^y^ttz\t^(nm<^ru 
^y-^l^Jl^^Um^fiZ^ ^'?)U^rU'^^6 1 oofi 

^mmy^ y m^s^i') m^t^^tti^^tii^. 

m9t<z^^ixX\^^K^T-^T^i-xii. ra^'y-? 

x/m-t^N'xs 9 stf^xm^^ 7 i^a^^ ys-?3 2 0 

AtfzliX?&-?^^^rn-ty^r3 20B^mmX'^t 
^ ^7prp-b •y^ttz^i2ttz^i■^tlM±.(0K^^^r 7 
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mtii. m oi^wN'x3 (Bus3) i}^xmx'hi 
m-^. '?)V^rv9^() 1 oni-i/^-sx^jy^ busi , 

Bus2. - Busl 0*»4>fi)cl.v;Wl/i7-^[IISg2r. v 
1 OB^V^oi'i^|i||^'f i?oTo-fe 
^A"yi^i3 2 0Ai:l^-:)7tJ:d^:XPfi^^-yi^ 

[0026] %^r-^T^^^\t. 2-?(7)mmm\'? 

df ^ >y i/i^^ U 3 2 0 izm^^^^izX ^m^^titz 1 
t?t:«iW:Lh^^|g»v>f :?arn-b-y-9-3 1 Ot:Wo 

117-1 0(Z.T^f%:^r-.^T 
:?f-r{i. 5L:^V^^?DrD-fe y-9-^iiJp-ri.3ti6cOii 

tffc cfc IX^ yf- -y ^ ■/ X ^ 'J tclg 0 l^tt '^ilT'^ 

•fh, mm. mnif) L2^^-yi^:Lcr,2^cr,iX' 
h 0 > Wl^ra-t >y-9-i: Lxm^-th 8o<0v>f 
oro-fe y-^-^^r-ri) v;U^rn-lr «y»f(i:. %:^v-f ^ 
orp-fe -y-tti: '^XWSk^ixlWi'7^9ur'a->z -y 
0 cfc tX^ -y 7Mtt^oa#t:Jt^-C h-Ti)^ 6 % 
t a /J^$ ^#-5L:g-e^ ^ arn-t -y ^m(om-»:f-( 

L2^A'>yS^j.tc<2p^®««0/.:i6t)-f7!)noc7)Sg 
t!)-?-^ :?n7'Q-fe-y-ft*^fv:=5rv^v;l/f-rp-fe'y1?-^ 
>yrfcov^-Ci^fig$ii^. 0iJ;t{f. Ioco^JdWv-^ 



^arxJ-t-yWMMth^tli. i--y rco^^*^' L 2 
^A'>y>'it'l)Si:#-^tf-f-yrSiS<^2 5%mizl 

^^nxbti, •ftJDW^v^^^orp-fe-yif^iaJn-ri):: 
b<7)hfzhtmmmmzit^^u^^\.^i,(r)Xhh. 

[0027] v;l/f-7°D-b 7-9-5 0 Off)K^T-^T:^ 

i-^ii. i- yrm^h-ftHzm^^^^mx-i- yr 

D^^PlS^, Ac^|lS^ffimi:-ri.i:, Yc= exp { - 
(DXAc) ) t\>^o^l,zX'Omi:iti}K'^^. K 

:? n7°o-fe 7 -tf Qocov-^ :? ara-t -y -t^r^r 
■ri>v;l/^7''n-t y-tf, ■t^i:>*>8oc7)tgii-7-Y:?Dr 
n-fe-y9-$:i£^Si:-r^ l-9<7)-<';l^^7°D-b-y»^f-7 7*5: 
#ii:-ri.. -&tf-v>f^a7-n-b7-9-^'?{i. Ypr5:% 
JLSrffd^SOfcL. Yp^ffl^c7)-7^:?a7°a-b7-t 
<^^^^t-tht. Ypr= (Yp) 9 + 9 (Yp) 8 ( 1- 

Yp) xhh. Ttrnm. m^mti:hxmmm. 

LT-^thSocov-f a7''a-b 7-tS:i^'?7;l'f-7°nHr 
7-9-3 0 0<7)it^^@i5<7)it«5!S-*-r^-C'*l.. ^^cT 
iBa2(i. X^^yr^-^^yYtLxnmfitz'?^ 9 
nra-b 7 tfcT) a *>C7) 1 -^tMz^-y ri.\,zmM^ixtz 
■^it9o<^-7^ :7n7*a-fe 'yfi^ti>'7)Vi-ru-^ 7 
■9-5 0 0iOJ^2:S^-rm'S>^, #^^7i^A^t';t5 
it/^^-f ^nrn-fe 7-9-l::J:oT A^r§<tl.ffiSti:. 
^10tc7)i:|5ltT^>l.^(R^-r^, %:^T-^r:?^ 

^(T^mmi.^ vr^m ^Wimz^mt. iw^t^y 

\ ^T, f - 7 0 S: {5(3: 3 <gt 1-1. . 
[0028] 
[^1] 
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^^Wa* (*PI8«/cm') 


0. 2 5 


0. 5 


1, 0 


2. 0 


1 ft Oim^ ;t^t' U (7) 


9 0% 


9 0% 
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9 5% 
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1 8 Ondthfz^) 91?10 
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6 7% 
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[0030] HI ^nrD-fe-yifi:L2^^ 

KOm^Ji. #|&/hic^Vi?n (FMAC) i:. f&aS: 
r X h 1 7' U y i?' r -y 7Vt V ^•v'/Ui/'y9-fh(D\,Z^ 
ffl-ri.f-;?>h»7"o-t>y!f (TAP) iDcklX7x-X 
D«y^;l^r (PLL) ^Jf^^oy^tv^-^tJ: a =5: 
-ec^ft!l<?)ta!*<OS^^*%^^lTl^S, FMAC. TAP 
fcir/PLLi^/i, if^L<{i, 5L:ivs--y^r-y7°^ 

v^iei^iijs-c«^7'D-yi?c7)#*,B$^. ^j^fcii/ffli: 

V'f^rJi. 7'f-\'la<7)J:0J!£v^|a|illi:'l9^3J:tXftS^<O7 
[003 1 ] -^yP^ro-fe-y-tfSOO. A00i6i.U5 

\,z^h%m ( s I Mox) ru^xcmmimt^^^x 
m^^mim (box) mmmhtz)^. soiw^ 
mzmwii<zmM^w<fhmif^tfih, ^^*^os 

^o\mmm-^<fm^'^3L-j\^mzmx'th, 



S^fioiC. ■^%miZii\^X\%. ««3 0 2c7)ys-^-y 
-fb^fLT^c^^ti. jiil?$ix/c^J^rt-C'f->yr<7)^ffi3 0 

1 J: OTt^aA^^iTtKsH'f 3rycoaAi9 1 0 

■rsiot;. StKfi<K3i!^>f5}-yoaA^^{tl., lai 
fB^i^U3y^7)^|^^02.2fg5:A^rL-CV^|,. -e<7)^ 

x^^^ffz'^vaymmcommmzmmLx^xmm 

9 2 0 c0^ffi±Ct'# Tt^H 9 3 0 cr>m^i i^fzht. 

[ 0 0 3 2 ] if i L\^%tmm\,zi6\.^xit. 

\t. 8 0~1 2 0keVc7)Mffl<OX;N;U=^f-T'aA§itS 

i^l5^y'j-^~V)Vhfz^^i 016-1 o'^oliffliT) 

^®9 0 1 i OTI^l 0 0~2 0 0-^y^- hyl^cOg^$ 
dcoi: C:<?>tcESS*l^l?^ 1 0 0~4 0 0 -^y^- h 
;U«i[^th$:ioBOXjil::Mf5-r-S. Z.tih<7)f^y 
^-9^mm-hfz)^<r)r^:^ Y r~-)VX'<r)^aym^ 

\i. ^2 B^lOOi-y^-hJl^crt^miZhl. 

[0033] mmizhii^hm:9 s o<Dmxii. r-- 
u y^^mt>zm\^x2-:><7)m^j:hm±(r>^m9 o i . 
9 0 2^i,/v:^>L. z<D;itii. mz^co^mvhi^y 

7 ^ SP^^TCO^-iC^^ i D ^ 9 3 0 I 

!> , ^<r>'ik<^ra-txmsizm^ s o i mmcommm 

-^S:iigS-ri.^fc-C-^|., aAH-X*t>J;t^x;T^;U 
BOXJi<7)■^tHi^S:2 0 0■^yp<-W^*S! 

^s. ^::Tl!f^ Lv'>Ji;^i^$EH{ii 0 0-2 oo:^y^ 

-hJUX'h^. nm-t&^9 3 0li. 25-^50-^/ 

^-Y)vxhh, L*»L^*^<o2 0 0-^y^-^y^*gf 
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0 4 0*^y-bm^i:LT«itgL. BOXl9 2 0*<y 

- J; 0 mm I . mmi^ v 3 ymm i o s o. 

(BOXl9 2 0ctO±T;?^ Tdj ) 3!)i"^^FETc7) 
fC^tg-r-S>i:#'C% BOX19 2 0 
<'±tC?g^$ilS^0F E Tlli E 

Jti^WfWV^B O XJi 9 2 0 1 J; l.^4^N' -y ^7 h#jl 

ti. ass i/Box^ffii osoicj^gftt-^^yl 

1 02 0S:iiA-ri.ii:t3J:-5TWJ$ii. C:::-C\ a 

^- h ffll$iJaAJi J 1 0 2 0 ( H 1 0 ^zm(OX 0 \,Z7r.^ 

•y y- h TOMAi 1 0 2 0 mt t < ti. ^ffii^ 'J 

ayi 0 5 0i:BOXl9 2 0<7)#ffil 0 3 0tT'#l. 

f'AM 5 0~8 0keVc7)x^^;^df•— C'l 

~2x 1 Oi3c^H-Xfi(7);^^^At;J:I.O*i, »t 
LvvN-.y^y-hjrp$!iaAiii 0 2 0f*>i.. PMOS 

tVnM XtCOV^-Cti, 1 0 0~1 5 0keV iOX^vUdf^ 
-•Cl~2x 1 0i3c7)K-Xfic7)>jyaAHJ:-l.c^*\ 

1 0 0 3 4 ] so I mi<mmx'<r)W^9 soattz. 
so I i5XW'^fi'i^^m±iz^^mmt:mm'htzihff) 

h^yy^m^. •t^j:hio. BM¥B9 0 1 . 
9 02d-hcr)l om*^'-]g{Z^N°t?-y-fb$:h.l.^liCCO 

U h^yy ^m^^-f^ru-ty^^m^^l^tizx-^ 
Xi,nm'^h» §^>t-. ^iB2:™i:-fl.:^cW3. -ft 

^wmm (CMP) ^yi{i:'eoft!!^o^^*<7)™ka^rJ 
y-mmmm^f^^timi^zmm^tiic m pisptt' 

C M P SrJi tT;K U V U 3 y Sr^ifi-fti^ -ti:^ i; i 

I. zoLx. ^<om±x<o>mmcov h^yy^ 

tmmz^j:^. 

C 0 0 3 5 ] ^^Bfltci O-^i.'biil.iSv^^^ 'J^lig 

fie^io^-f ^ nro-b y -9-^ y rtiit^v-f ^ or 

^rv-t-y^^-yrcomm^^m^z-th. ^tch-h. ^ 



#Se::$fLl.V-f ^7n7°D-lr«y-t;-3IjKi7)2 0~3 0%O 
ffiTti. ^nrn-lr7-^i:|SItf--y7-±l3;«c^fiL 
2=«f A- >y v' JL^^: U SriSiif S i i: J: ->xnty1xh)< 

V'f or a-b -/-f S O I ^J^rtO h 7 y >>X ;? 

{i. DRAMiS3i7'n-feX4'^0'7-^:?n7°a-fe-y9-h7 
n-b .y^f H-yN-y braimiib'^T ) izmz IXd^j: 

li. -?^9aro-^-y^vyy'jxs\,z-^m^£^mA 

AMrn-feXT'fcS. aji^^SDRAMrn-fey^iOlO 

<r)1(mi. ^iBttS:K#-ri.J;atC7'P^r;t.7a-5rE 

^P7°PH:-y-9-MJ^I^cOh7yx;^:5't3i:l/^ii® 

:^{;:. ila^SDRAM2:i^jt•rl,;i:*^•C-#l.i:V^^ 

\i. \<^hvph r hi^yf-DRAMj ^iJt-C'$)l>, hl^y 
^^-f-fS'yi^^y^AT^^-bX^t'J^^jiti. ^l.-K 
U U 3 y 3 yry-^-^f jiS:J#-:)<M*«OD R AM h 7 y 

m^Xh7-yrM^yf-3yfy^i:i^#§ (bo 
arded ) \L'yVy^yoy-^^Vt'kmm-rh, UtL 
Ir^hl^yf-DRAMra-feXti. S. Crowder R. Hanno 
n, H. Ho, D. Sinitsky, S. Uu, K. Winstel.B. Khan, 
S. R. Stiff ler HXJf S. S. Iyer, \,ZXi>mX^mB 
EOLSrfflV^yim^SDRAMiSttigO. 1 S/imfg} 
SS^Bj International Electron Devices Meeting, Sa 
n Francisco, CA, 199 8^ 12^6—90. lEDM Tec 
hnicalDigest, IEEE( 19 9 8) <r)^X'^^iXX\>^h 
jiO^ Fishkill (New York) (^International Busines 
s Machinesd BM) ifmtLfzi><^tm'mi>(r>X'h 
I.. 

[0036] ^m^liZiiWXM. V'f ^nro-fe y-^-S 
10fcJ:l^DRAMdf^«yi/a;><*U3 2 0{i. 1BtL 

<{i. ijm(r>yA^A x(r)^{,z'^^(7) mtmm) r 
D-fe y^f^^^h X 0 \.zthtz^^±^m'?-<m^^m 
'm^iZ-t^m^v^ r-^ YiiXx/ru-^x^mi:m^x 
mmtih. vyy=jx-^<7)y'-v^<7)m'\,z\t. Wim 

(OXy-^yymm (scaling law ) IZ^^flzhfy'J 

{±, m-hyy'jx^y-v^m<7)hcD^mmt^tiib 

l>Z. mm^m (DUV : Deep UV ) 'J h^yy ^ ^Mffl 
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L<«i. 7x-Xi^7b7^^ (PSM) $::ttl.DU 

0 tB-r jST'^f iJT'l) I. , P S M (iti^iWtiti: . IM 

*J^4l:^tf, loc7)||i|Wwt3(.^-C«. {affii-7^^Ji 
{4. '^-xlSiS J: 0 1 § ^>t:: 3 /4 M:iX'3ija3t2: SS 

--mmmmt. i/4^:^T'3fe^3i®$-^ 

I., 3/4^:il5ff4mhy-yr5-l/4*:ic7)i:^'!)t; 
[0037] Wmt. Sbtttg-e/U^ro-b «y9-f- •/ 7' 

mz%m:^ hh^^o^t hfiho.mt 

rJ'rjyhn-^, v;l'^;<T'f 73^ MPE 
Gxy3-^i5j:t^t'T^T-7-lxr?-:/^{i:. ij.-«^:< 

^ 1 1 oc7)-7-f nro-fe y J;t^?g;g^ ^ 'J Sr-ir 
OlHllf&^^r-ri., *3^HJ(:J:St, rp^/7-77^;Uft-^ 

< i: i 1 oc7)%^v>f ^nrn-fe .y-if i/di^^ U $r«i 

SOI ±T'M3t ^ix/ii^tttg-?^ ^ arn-fe -y t3 
j; IX> 'J 3 y ±T'^jt § ^i^c D R A M ^ ^ >; 2: t 

o$ i ^M^r 7-i?)IlIffi$:M5i-r S C: i: 
I.. 

[0038] m±P^t^*l|BB<:0||Jt<0®8l{4<>:<0i: 

( mi 1 ) mmm^i- -y r^zis i ^x 

:^5r^ti.. m%imiy^mzwm.^titzWk(n>^^i^ 

c7)-7-f i^nra-fe ■y-9-«0-»f7'-b: y h $rjilR-r-g)fv:*^fc. 

XSr 1 ^<rM^^fif:mi^^ -y ^-j-^ t 'JO;<t U 
y^7x-;^tzi; v^'fhy^'o^y'7rf)\^-><i\y^9Wk 



^•C'5rl>^SIlI^^•y7•, (1) 

le^Y -y i^i^^ 'J*^'H!iie^-^r< i: 1 1 ocOAVU^^'^Ji 
0. BuiBv>f i;'oyu^^y^imi^^ts:< t i> loc7)x 

vay^y^ yi^:i.iy-iS'-mm±i>zmEthnmii>z 
imco$mmii-yy\ (2) 

ii>zim<7)immi'yr, 

[0039] (#124 ) mim^^<:^t^^ h^z. m 

lEv^ ^ orD^r -y^t^Mz V y9 ^titzm%l^\ -y 

•c'Sri.ft^ 1 ^zwmmiWk'y 77-, 

( #iB 5 ) li^ef- >y r*^v;^f-r^^r «y iff 0 , 

•y-9-CO-9-7'-lr -y h*^'SiR§^T.I.#fe 1 ICfSlftcOmSiniS* 

^>yr, 

[0040] (#126) -^ltNlIc7)H!iiS^-vyi/i^ 
^ U Ifi-m. L . M?iIJafflc7)/ia6t;frfE-b U IsISSlz J; 
0 N - 1 fflco^f ^ -y i ;< ^: U <^-9-7"-fe >y h SrSlR-ri) 
#IB5tiEmc?)m®IIIS§^«yr, 

(#iB7) MIB^-v-yi/AJ?** 'JA*K;U2^-vyi^ 
U J.- .y h-Cfc|.f'fiB5tZfB«{£0^lllKf-«y 

7°, 

[0041] (#iB8) #By|fi^^>yi^i^^'J*^V 
'<;U2^-V «y Ufcitf P'<;P3^-v y xa^t 

fz^^ -y i^aS^^^•C'^^S^'ti^7 tc^O*mil!K^«y 

y\ 

( #IB 9 ) filBf - >y ^ o7°a-lr y -^-T'^) 0 , 
B?fBfi^>'N';^*«. ^^•7W^r^■^r'y-9■i:LT, ^V>f:? 
a7-a-lr >y ifSrie^-ri.ftlB 1 tlBiJiO^IllSSf - -y 

[0042] (#IE10) HlriBISIiCiO-7-f ^'nro-b 
y^fji^j^^^j: < ^ 9o<7)v^ urn-b -y^i^tsmi 

9 i.zsdm<o-7)\^i-rv-t 7 if. 

( #IB 1 1 ) BulB7-a^^7 vr;Hr U^^ HIKA^^yl^ 
^7-U'^-9-IliK'C'fcSftiB 1 (cfBmovyu^ra-fe >y 

(#fEl 2 ) H?IB=Jf^7i-A^^:'J*<K;U2^-\'7 
j/i^^:!;fcJ:lXU^;U3dfA'7i^a^t'J2:#^> 
BulEV'f ^oro-fe-y-t^v l':)coi/'^;U2^-v7i^A 
^ t U *3 i l^' 1 o C7) 3 =S- ^ 7 JL ^ t U 13 liriBfi 
-^A'xtc J: OiS-^$ni>#iB 1 fclBiJ<7)-7yl'^ra-fe 7 
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[0043] (#isi3) i^vaymmr^X'h-o 

tiloOv-Uny^y^fyi^jL^-^ -Mi^F«?tc jg^ 

T^-tX^^V (DRAM) ^A'7>'j.;><^ 'JT-fco 

H^^ie^i'^^<^:iloc7)A;^^?MJil*l^:?gB£$i^. # 

1^^7);?'>f:^$>y^7y^A7^•fe;^^^'J (DRA 

M) ^^"y>'^;<^V t. A'^WPro-fe-y-ti: LTbu 
iS^-v •/ X ^: 'J CO 1 oco^fJSE-ri)^ ^ U y ^ 7 X 
-XIZ 1 OCT)-?-^ D7'o-fe -y-^-cOf-:?^ y:? 7 X- 

^ra-fe>y-^^>y7% (3) 
(#ie 1 4 ) mtm^^-^^tK MiB^N°7 l/;l^To.-b -y 
-3-CfiJffl$ixl>3y,-}t-^^y hc7)-9-7-b >y h ^jM 
*?-ti>^>:y)«07'a^^7vr;H:U^^iniffiS:-^;?ii. *K 

3y-i^-;^yh{4. v-f ^oro-fe>yHf. ^^-/i^^;>( 

c7)4'*^/i,^{±'^|>#iai 3CieiKc?)^^l^f-7-D-(r -y)f , 
10044] (#fei 5) BUiS^-Vyi^A^tU*^'h 

ky^D R AM>< ^ 'J t:ifis$iii.#ie 1 3 tzieiii7)v 

;U^7'n-fe-y-t« 

(#IS 1 6 ) miiea3i^^i§«l:^^"2 0 o-:^y^- b 
if. 

( mz 1 7 ) mm^^BMi^ u 3 yo^ffii t Htriem 

■C'^SrD. H«iS^^y*\ ^N'-y^^'-h#®^WJ-ri.yt: 

[0045] ( #ie 1 8 ) MIBfi^^N'X**. 
arn -fe -y -tf i: HulS^'f a- y v ^ ^ ^: U i: 

{:i;tsim 1 3 t:iBiicov;l'^r oHr .y -ff. 
( #iB 1 9 ) wisi^ -^-yi^^^^Uco^^ i)<UK)l' 2 
=5f -v >y i/i^t U ■C-*>I.#IB 1 3 tIBiJcT)-?; Wo-fe 

[0046] (#iB20) Mifi^^-yi^a^tUcO^ 
''rjb^, U'<7U2t>J:t/U'<7P3=5f^-yi^i^^ 'Jc7)l|i|g 

Sr^e^-r «.<7)t:^^^^T-^^*Sr%1-S#iB 1 3 
®<?)v;l^^7°a-fe-y-»f, 

(#iB2 1) B?IB^A"yj^a^^'J*^ K;l^2t3cl: 
t;fK;P3<^^^ U Sr•gr^t:*^l.#IB 1 3 t;iB«<7)?;P 



f-ro-fe-y-^-. 

[0047] (#IB22) i^o^ymu^^X'h-o 
X. 'M^x<h.^i\^(r>i^^)nyi:y^yi^s.\^-^-m. 

miiiX/'Mts:< t i 1 r>(r)Ji)V^%m^L. 3 
yi[y4y'y:L]y-'9-mmt. \M^B'^i^')^ymu 

< k lo<7)i/t) 3y:ty^ ys^aU-:?-^!*!*^:?^ 
fi^§fL. T-^^y^7x-x^:g.^:t-ri>1t^^v>f 

^nrn-fe-y-^-fc, ^iiicco^^ 'J-C'$)-oT. MtB^-^< 

^-bX'ri.^ci^)^^^^ 'J^y:5'7x-;^$-W-ri., 
io^-f-fs •y^^yyAT^-fe;^^^'; (dram) 

^yl/2=5f -y v-x^^ U h , UfUy'u-t -y-^tLX 
2 ^ A- -y v-x ;^ ^ U CO 1 ocoMJiE-ri) ;^ ^ U y 
7 X -X 1 o<7)7 D 7'o -fe -y -^-cOr - :? -< y 
y j^-:^^vy^t^fzif><DmKim'7^^i:^i-im 

§sMWLtm&^tifimm^^<xx'h'ox. mm 
mcotzMzmm-TK^ mib^ ^ j;iA'fjiBii^<7)v-^ 

^a7°a-fe-y-tfc7)+^7-lr >y h SrJitR-t ■SJti^corP:/^ 

X? COSH?? iii^c-e^ ^ nrn-b y -ffcOr-:? >f y 7 x 
1 oc7)^tl?$ii3t^A"y vx;<^ 'J co^^ y ^ y 
:?7x-xtcUy^L. *K LT^XlPfi-e^f i?D7'n-b'y 

^■^^•C''5r-i.v;^^7•D-fe ■ytff-7 7\ ( 4 ) 
(#iB2 3 ) miiU'^fl2^^ -y j^x^^ :t7 

^ -y 7° 2 J; lAV'^;!/ 3 ^ y X ^ ^ y cO^fg 
^ ct a twHf-f X>'?^^$ilT(,>^#iB2 2 tlB 

iKcO-7;Uf-7°D-fe -y-y-f - -y 7% 
[0048] (#ifi24) HiriB^J'^'5r<i:t lO(^A'y|^ 

AT^^-feX^^y (DRAM) dfA'-yi^xP<^yCft-5 
^M^-v-y^-x^^ y(±K;U3^A'-yi^x;><* y 

\,zr^^7.-fhfz^<r>:^'^^)Ay'9y j.-7.^^\^. z. 
it:^2colij0[O#-r «yxx^ty{4, -e^Od^col 
ocodf -y i^x^^ y tcy y^^tifz i ocov^f :7ar 

^^x^zx-ox^^^tii,. m2<ommcr>yyyj^7^'i^ 

X (DRAM) ^^ry, Sr$4>fc■^^T^I.^'jfe2 2lC 
leaOV/l-'f-r O-b -y Hff- -y 7*, 

[0049] (#ia25) i^v^ymWL±i,z-?)i'^r 
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e ) mMiM^co^-<fl^mmf^X'if^ 5 •/ yyyM. 
mk. ^^LX'^j:h-^m. (5) 

(#§£2 6 ) •^^J^"j7'f-ymm^:m\t^<^^ 
x'yihm,25\,zw&ffy}jm. 

[0050] *l|Bfl<^#^iollMJB®fc J:V5ifflt;:ov^ 
T^J* Lisa! LT ^ tzifi. *l|BJ{i*aj$ffl«lcglS^$ii 

^hiitmmm^. mmi^(^im^zi6\ytm.^ti 

X V ^1. *^BJOi»tt*3 ckl/iEH*^ ^>3ijM-r I. i i: 'Sr < * 
ejus tc^^ ^ ^iTi ^ I. *^Bflc7):^ffifc J; t/'^SOiS 

mmmmtm^ 

1113 ] mMm(r>^)\^rx3-^ -y-tio^^ u^^<o:X 
.^cwKo*^^«?ij^-rs0 (-?-i7)2 ) x'hi>> 

[114 ] 3|s^B«lw J; S v;l/f-rD-fe -,^0) 1 Oi7)^Jfi?^ 
[ II 5 ] BgBri^ 5 - 5 />:04 <^'7;P^r n-b -y t?- 
[06 ] tg»)fi-^iij3£fg^^i^^4<^{i#A';^oi¥iHB 

f-ra-fe -/^mmm(m^mx'h^ . 

[09] 07(^v;Pf-ra-t:-y-9-«lllc7)^i Ll/^USS 
[010] 08Ov;Wf-rn-l:«yHfO||2O*fiLv^ll 
[03] 



[01 1 ] ^m^y^^-^^yv<Dwm^m-ifm\^ 

[01 2] S^l^c^iiS^^fLfcMjiF^tcm^^iSttl 

mx'hh, 

[013] r-- 'J y/f^oaA^J^T'COSHSrC^lJS^t 

1.01 2c7)S^£7)iijiii0t'S,i,. 
[^?^coiJ^BJ] 

1 0 0-"-7^:7n7°P-fe«y<fi^XTA 
1 1 O-V-f ^'nrn-fe-y'^-f-'yr 
1 20-L2^^'yva^tU^>yr 
1 30--L3^^-y>'j.^^:>Jf-'yr 

14 0-^-y bV-i^fi-^^N';^ 

1 50-f..y7-X-y>>fyi/Og^i^ 

15 5-7>f-^ 

3 0 O-V^K-ro-fe y-y-f- yT* 
3 0 2 "S«R 
3 04 

3 0 5-iiji;^$femi 

3 0 

3 1 o-'^^^uru-ky-^ 

3 2 0-4r-\'>yi/j.^^!; 
3 4 0-ffli:jfMV^^ 

3 5 0-iS^i^m-^A;^ 

3 54-^^i;-f y:J'7x-X 

3 7 0 "tE»)Sl^ 

4 00, 5 0 0-v;U^7*n-fe>y-9- 
580 "'jy:J' 

5 9 0-7'n^^5V7';HrU^':?|llK 

5 9 5-Ta^^7V7';Pfi-^>'N';^ 

6 1 0--7;Uf-rb^'"!f 
6 8 0-^N'XUy:? 
910-^S-f^>'aAii 

9 2 0-ZS^b^^-f Si?)BOXl 
9 3 0-K^ 

102 0-^^yl 

1 0 3 0-1^® 

1 050-^®>'UrJ>'^^ 



[05] 




'197 



3Qt 



-307 



/302 



30b 
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